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CLAIMS 




1 . An isolated and purified DNA molecuk^'comprising a polynucleotide sequence 
encoding a polypeptide functionally invol^ptfin the DNA mismatch repair system of a 
plant. 

5 2. A DNA molecule^according to claim 1 wherein said polypeptide is 
homologous to a mismatclyrepair polypeptide of a yeast or of a human. 

3- A DNA molecule according to claim 1 wherein said polypeptide is 
homologous to AtMSH3 (SEQ ID NO: 19) or to AtMSH6 (SEQ ID NO: 31). 

4. An isolated and purified polypeptide functionally involved in the DNA 
10 mismatch repair system of a plant. 

5. A polypeptide according to claim 4 which j^fiomologous to a mismatch repair 
polypeptide of a yeast or of a human. 

6. An isolated and purified polypeptide selected from the group consisting of a 
polypeptide encoded by the gene AtMSH^^Q^> NO: 18), a polypeptide encoded by the 

is gene AcMSH6 (SEQ ID NO:30), poU^epudes homologous to a polypeptide encoded by the 
gene AtMSH3 (SEQ ID NO: lj^^nd polypeptides homologous to a polypeptide encoded 
by the gene AtMSH6 (SEQ 

7. An isolate^lnd purified DNA molecule comprising a polynucleotide sequence 
selected from the j(foup consisting of (i) a sequence encoding a polynucleotide which is 

20 capable of interfering with the expression of a plant polynucleotide sequence encoding a 
polypeptidb^which is homologous to a mismatch repair polypeptide of a yeast or of a 
human^nd thereby disabling said plant polynucleotide sequence; and (ii) a sequence 
encoding a polypeptide capable of disrupting the DNA mismatch repair system of a plant. 

8. A DNA molecule according to claim 7 comprisWg a polynucleotide sequence 
5 encoding a polynucleotide capable of interfering wuif the expression of a plant 

polynucleotide sequence encoding a polypeptide whjtfh is homologous to a mismatch 
repair polypeptide of a yeast or of a human and ther^uy disabling said plant polynucleotide 
sequence. 

9. A DNA molecule according to c&im 8 wherein said polynucleotide is capable 
30 of interfering with the expression oj/a plant polynucleotide sequence is a sense 

polynucleotide, an antisense polynucleotide or a ribozyme. 

10. A DNA molecule according to claim 7 comprising a polynucleotide sequence 
encoding a polypeptide capable^of disrupting the DNA mismatch repair system of a plant. 
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U . A DNA molecule accordipg^p claim 10 wherein said polypeptide is 
homologous to AtMSH3 <SEQ ID N0^9)fe? to AtMSH6 (SEQ ID NO: 3i). 

12- A DNA molecule according to claim J 10 further comprising a regulation 
element capable of causing overexpression of said polypeptide in a cell of said plant. 

5 13. A chimeric gene comprising: J 

a DNA sequence selected from the group consisting of (i) a sequence encoding a 
polynucleotide capable of interfering with the expression of a plant polynucleotide 
sequence encoding a polypeptide which is homologous to a mismatch repair polypeptide of 
a yeast or of a human and thereby disabling said phnt polynucleotide sequence, and (ii) a 
io sequence encoding a polypeptide capable of disrupting the DNA mismatch repair system 
of a plant; and 

at least one regulation element capable of funj 

14. A chimeric gene according to claim (13 wherein said regulation element is 
selected from constitutive, inducible, tissue type specific and cell type specific promoters. 



tioning in a plant cell. 



comprising a DNA sequence encoding 
match repair system of a plant, wherein 



i5 15, A chimeric gene according to claim 1 
a polypeptide capable of disrupting the DNA mijj 

said regulation element is capable of causing ov|rexpression of said polypeptide in a cell 
of said plant. 

16. A chimeric gene according to claim 13 wherein said regulation element is 
20 selected from the group consisting of 35S, NOS, PRla, AoPRl and DMCL 

17. A plasmid or vector comprising/a chimeric gene according to any one of 
claims 13-16. 

18. A plant cell stably transformed ,/fransfected or eiectroporated with a plasmid or 
vector according to claim 17. 

25 19. A plant comprising a cell according to claim 18. 

20. A plant according to claim 19 selected from plants of the families 
Brassicaceae, Poaceae, Solanaceae.j Asteraceae, Malvaceae, Fabaceae, Linaceae, 
Canabinaceae, Dauaceae and Cucurbitaceae. 

21. A process for at least partially inactivating a DNA mismatch repair system of a 
30 plant cell, comprising transforming ar transfecting said plant cell with a DNA molecule 

according to any one of claims 1-3 pr 7-12 and causing said DNA sequence to express 
said polynucleotide or said polypeptide. 



22. A process for at least pai 



;ially inactivating a DNA mismatch repair system of a 



plant cell, comprising transforming or transfecting said plant cell with a chimeric gene 
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according to any one or" claims 13-16 and cau$kf|f said DNA sequence to express said 
polynucleotide or said polypeptide. 

23. A process for at lea^pdTially inactivating a DNA mismatch repair system of a 
plant cell, comprising inm^fjfming or transfecting said plant cell with a plasmid or vector 

s according to ciairn^Jt^and causing said DNA sequence to express said polynucleotide or 
said polypeptij 

24. A process for increasing genetic variation in a plant comprisintf^btaining a 
hybrid plant from a first plant and a second plant, or cells thereof, sakj^drst and second 
plants being genetically different; altering the mismatch repair systemnn said hybrid plant; 

io permitting said hybrid plant to self-fertilise and produce offspring plants; and screening 
said offspring plants for plants in which homeologous recombjimion has occurred. 

25. A process according to claim 24 wherein a^ffrst gene is incapacitated in said 
first plant, a second gene is incapacitated in said second plant, and said first and second 
genes are incapacitated in said hybrid plant there>*y altering the mismatch repair system of 

1 5 said hybrid plant, 

A process according to cla>rff 2$ w|erejfn said incapacitation of the mismatch 
repair system of said hybrid plant J^reversible. 

^^2^ A process accordHfg to claim 24 "wherein a new genetic linkage of a desired 
characteristic trait or of^a gene which contributes to a desired characteristic trait is 
20 observable in at leas^one of said offspring plants. 

altering the inlsmatch repair system in a plant, cell or plurality of cells of a plant which 
does nounave said desired characteristic, permitting mutations to persist in said cells to 
produce mutated plant cells, deriving plants from said mutated plant cells, and screening 
25 sajtf plants for a plant having said desired characteristic. 

*& 

^28, A process according to claim^2?wherein^aid step of altering the mismatch 
repair system comprises introducing into said hyjaffa plant, plant, cell or cells a chimeric 
/ gene according to claim 13 and pennitting the chimeric gene to express a polynucleotide 
which is capable of interfering with the^expression of a plant polynucleotide sequence in a 
30 mismatch repair gene of the hybriaVfHant, plant, cell or cells, or a polypeptide capable of 
disrupting the DNA mismatch Repair system of the hybrid plant, cell or cells. 

2f¥. A process according to claim ^comprising inactivating an MSH3 gene and/or 
an MSH6 gene of saj^lant. jf'fl 

A process according to claim ^comprising inactivating an MSH3 gene and an 
35 MSH6 gene of said plant. 



for obtaining a plant having a desired characteristic, comprising 
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A process according to claim ^T^compnsing at least partially inactivating the 
mismatch repair system of said plant in'a p^tetermined cell type or in a predetermined 



tissue of said plant. 



4/* ^32^ A process according xp^alm *3rf7urther comprising restoring mismatch repair 
* s in said cell type or said txssvf&r^ ^ 

^ An oligonucleotide capable of hybridising 45°C under standard PCR 
conditions to a DNA molecule according to claim^l with the proviso that said 
oligonucleotide is other than SEQ ID NO: i or SEQ $TNO:2. 

^#£^An oligonucleotide capable of 



10 conditions to the DNA of SEQ ID NO: 18 




dising at 45°C under standard PCR 
eWoviso that said oligonucleotide is 

other than SEQ ID NO: 1 or SEQ ID NO:2i ^ 

An oligonucleotide capabte^of hybridising at 45°C under standard PCR 
conditions to the DNA of SEQ ID JrO:30 with the proviso that said oligonucleotide is 
other than SEQ ID NO:l or SEQ W NO:2. 





